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1 : 2 : $C_{1}$
$(fi =0.15)$ .
2 $d_{j}$ , $m_{i}$ $C_{i}(i=1,2)$
$U=(U, 0)$ ( 1, ).
$\mathcal{Y}$ $(X_{0}, Y_{i,0})$
$(X_{0}, Y_{i})$ $C_{i}$
$\dot{Y}_{i}=V_{i}, m_{i}\dot{V}_{i}=-m_{i}(2\pi f_{i})^{2}(Y_{i}-Y_{i,0})+F_{i,y}$ , (1)
$f_{i}$ $C_{i}$ $F_{i,y}$ $C_{i}$ $y$
Navier-Stokes
$\frac{\partial u}{\partial t}=-(u\cdot\nabla)u-\frac{1}{\rho}\nabla p+v\Delta u, \nabla\cdot u=0$ , (2)
$u$ p $\rho$ $v$
(1) (2) [11].
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$(r)$ $(\theta)$ $($ $N_{r}\cross N_{\theta})$
$(N_{x}, N_{\mathcal{Y}}, N_{r}, N_{\theta})=(40,40,30,60)$
[2].
$u(O,y)=u(x,0)=u(x, L_{9})=U$ $\partial u/\partial n(L_{X},y)=0$ $C_{i}$
$u=(0, V,)$ $L=|Y_{1,0}-Y_{2,0}|$
$m_{1}=m_{2}=7,$ $d_{1}=d_{2}=d=2,$ $v=0.005$ $\rho=1$
$Re(=Ud/\nu)$ 400, $m^{*}=m/(pd^{2})$ 1.75
$\lambda(=L/d)$ ( )
$f_{i}$ $C_{D}$




1( ) $C_{1}$ $(V_{1}, \Delta Y_{1})(\Delta Y_{1}=Y_{1}-Y_{1,0})$ $(Y_{1,0}=10)$ .
$2S$ [20].
2( ) $Y_{1}$ $f$ $f$
$f]=f_{c}=0.23$ $f$ 0.185 0.136
$f_{1}<f_{c}$ $I_{\lrcorner}$ , $fi>$ $2_{\lrcorner}$ I











$A_{1}= \max|\Delta Y_{1}|$ $A_{1}$
$f=f_{c}=0.23$ 0.59 0.25 I $A_{1}$




2 : $f$ $fi$ . : $\psi(t)(\lambda=2.5,$ $\gamma=1.05.$
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3.2 2
2 fi $=0.15$ $\gamma$ $\gamma=f_{2}/f_{1}$
$L$
$\lambda(=L/d)$ $Y_{1,0}=L_{\mathcal{Y}}/2+L/2$ $Y_{2,0}=L_{\mathcal{Y}}/2-L/2$
$C_{i}$ $\phi_{i}$ $Y_{j}$ $k$ $t_{k}$
$[t_{k}, t_{k+1})$ $\phi$ ;
$\phi_{i}(t)=2\pi\frac{t-t_{k}}{t_{k+1}-t_{k}}$ (3)
$\lambda=2.5$ 2( ) 2 $\psi(t)=$
$\phi_{1}(t)-\phi_{2}(t)$ $\gamma=1.05$ $\psi$ $t>40$
$(\gamma\neq 1$




















$6 10 14 18$
3 $(\gamma=1.05, \lambda=2.5)$
1) - 2) 3)
Miyazaki [12]
3
Miyazaki [12] $C_{1}$ $C_{2}$
$\phi_{1}$ $\phi_{2}$
$\frac{d\phi_{1}}{dt}=\omega_{1}+\Gamma(\phi_{1}-\phi_{2}) , \frac{d\phi_{2}}{dt}=\omega_{2}+\Gamma(\phi_{2}-\phi_{1})$, (4)
$C_{1}$ $C_{2}$ $\Gamma$ $\omega_{i}=2\pi f_{i}$










$\Delta\omega=\omega_{1}-\omega_{2}$ $(\psi_{0})$ $\partial F/\partial\psi(\psi_{0})<$
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